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Kilbuck terrane

UNCONSOLIDATED DEPOSITS Xo Ampbhibolite-facies orthogneiss and amphibolite with minor intercalated pelitic
Qa Alluvium (Holocene and Pleistocene) schist (Early Proterozoic)
Qt Glacial till (Pleistocene)
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Qb Basalt (Pleistocene) MzP:b Metabasalt and minor metachert (Mesozoic and (or) Paleozoic)
30 MzP:es Arkosic sandstone and slate (Mesozoic and (or) Paleozoic)

Nukluk Volcanic Field MzP:c Chert and argillite (Mesozoic and (or) Paleozoic)
Tnr Rhyolite (Eocene) MzPev Volcaniclastic sandstone and argillite (Mesozoic and (or) Paleozoic)
Tnba Basalt and andesite flows (Eocene) MzPem Metachert and phyllitic metachert (Mesozoic and (or) Paleozoic)

MzPep Chloritic phyllite (Mesozoic and (or) Paleozoic)
Eek Volcanic Field MzP:a Argillaceous melange with blocks of limestone, basalt, and chert (Mesozoic and

TKea Andesite flows and porphyry (Paleocene and Cretaceous?) (or) Paleozoic)
TKer Rhyolite (Paleocene and Cretaceous?)

5 sk Togiak terrane

Swift Creek Volcanic Field
TKst Rhyolite ash-flow tuff (early Tertiary and (or) Late Cretaceous) Kvs Marine vo:‘;’::r;aé?:tiz:::g“e’ conglomerate, shale, and interbedded tuff
TKsr Rhyolite ly Terti t ta
TKsa Anzllgslte ﬁ:;z ( e:rlya;";:tll:ir;o;-:\ ;‘? oﬁ)(ir:te %:_’ :sta)c eous) KJdc Argillite and tuffaceous chert (Early Cretaceous and (or) Late Jurassic)
Ksl Lithic air-fall tuff (Late Cretaceous; Campanian) KJb Pillow basalt (Early Cretaceous and (or) Late Jurassic)
Jvs Marine volcaniclastic sandstone, conglomerate, and argillite (Jurassic)
. i Ja Marine arkosic sandstone and argillite (Jurassic)

Tulip Volcanic Field .
TKtb Block and ash flow (early Tertiary and (or) Late Cretaceous) ‘{Ep Phyllite and chert (Early Jurassic and Late Triassic?)
TKtd Dacite and andesite flows and dacite tuff (early Tertiary and (or) Late Pillow basalt and minor interbedded chert (Late Triassic)
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Kt hyol
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- v . > : ! 2 C $ = — / > 3 ] Kvks Fine-grained tuff, crystal-vitric tuff, and tuffaceous sandstone (Late evonian)

Cretaceous; Maestrichtian) RPem Melange (Triassic and Paleozoic)

Kvkg Upper black andesitic lithic tuff (Late Cretaceous; Maestrichtian)

Kvk3g Andesite flows (Late Cretaceous)
Kvko Lower black andesitic lithic tuff (Late Cretaceous)
Kvkq Basal andesite flows (Late Cretaceous)

Kvkr Rhyolite domes and flows (Late Cretaceous)
Contact—Dashed where approximately located dotted where concealed

15 o INTRUSIVE ROCKS
& Intrusive rocks, undivided—Divided into + Fault—Dashed where inferred, dotted where concealed. U, upthrown block;
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Kick Crooked Mountain pluton (Late Cretaceous) .
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TJwl Whitefish Lake Volcanic Field (early Tertiary?, Cretaceous, and Jurassic?)
KJba Basaltic and andesitic lava flows (Early Cretaceous and (or) Late Jurassic) Strike and dip of bedding or flows
Jve Volcaniclastic conglomerate, sandstone, and shale (Late and Middle Jurassic) 5
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NATIONAL GEODETIC VERTICAL DATUM OF 1929 Manuscript approved for publication March 2, 1993 \x\\\\\ Mafic phase of felsic pluton
<, ROCKS EAST OF SAWPIT FAULT 7e K/Ar sample locality—Number refers to sample number in table 1

SEDIMENTARY AND VOLCANIC ROCKS

AREA OF MAP .
Kuskokwim Group—Divided into: na 40Ar/39Ar sample locality—Number refers to sample number in table 2
Chert-clast provenance rocks (Late Cretaceous; Turonian) o
Kkcd Deltaic facies [ ] U/Pb sample locality—Number refers to sample number in table 3
Table 1. Conventional K/Ar isotopic age determinations from Bethel and southern Russian Mission quadrangles, southwestern Alaska Table 2. Age determinations by 40Ar/39Ar total fusion method from Bethel and southern Russian Mission quadrangles, southwestern Alaska Kkcf Outer-fan turbidite facies
L M ; [nalees by Rlavion L] Kkmf Mix(;: tl(:::ol; T:::;i;?;k?:cl;::e Cretaceous; Turonian) 25 . Apatite fission-track sample locality—Number refers to sample number in
M S i atitude aterial Lithology (6] adiogenic 4%Ar e Analyst c
i o Lon Itud,e dated K2 L ! 20 Asew) e Map Sample Latitude, Material Lithology :"/Arc,,iﬁr “"Ar]?mi Age Kkme Inner-fan-channel facies L
No. No. g ed(q) (map unit) (wt. %) (mol/g) (%of total “Ar) (Ma) No. No. Longitude  datedgs) (map unit) WArPOAY 3TArAr" 36/ ArPOAT (Wt. %) . %) (Ma) Kkv Volcanic provenance rocks (Late Cretaceous; Turonian)
1 86ASB9%a 60°21'18" WR Olivine basalt 1.136 6.83x 10-13 19.6 0.41810.016 1 6 S8ATE2 51°06'18" b G g 6350 0.0526 0.00208 067 %04 110833 Kksh Shale and siltstone (Late Cretaceous; early Turonian and (or) late
159°51'48" (Qb) SRt rano. LR e & : . N Cenomanian)
159 4628 (Kinc) Kkbc Basal conglomerate (Late Cretaceous; Cenomanian?)
S P L e 0 ‘10 E
? ERaces Bool L NP lopis Lt e B2 e 2 1 87TACZTSM  60°45'S6" b Alkali rhyolite 7.003 0.5910 0.0145 108 395 547416
1593933 (TKip) 160°1348™ (Tnr)
161° 155°
Oy ety G 9
’ VERI 16:03;;.11(;.. " Gmlgi‘::ome e g = e 2 12 88ASB99a 60°46'55" bt Deacite flow 4.542 0.0244 0.00347 0.19 715 69.5+2.1 l
(inc), 159°1010" (Kvk,) w=
4 82MR300 61°07'52" bt Granodiorite 8.575 138 x 10-11 822 108.543.3 4 o el
o '38" i . . ] Y 7 Wlaz)
159°49'44" hbl (Kinc) 055 823 x 10-11 512 101.143.0 4 13 STREEG 1;‘093389:’3" b G(';::;;‘ Ll S he o0 L L
°02'00" iori 11 DILLINGHAM
3 R 166109020%. b G'a?:{.dm)r & i R 2 e > 14 88ATE62  60°31'15" bt Granite 4.976 0.0685 0.00639 028 62.1 60.8+18 3 L
1590@'50" (rial) !nnKLmETEHGJ')\/oV\ W
61° — 185" ezt 5" 15e"
6 82MR307 61°02'21" bt Granodiorite 6.099 59.6 x 10-11 87.1 66.6+2.0 4 b oy o - e i . iy — " SRS Area of map
b (TKip) 159°24'32" (Tkin) ' .
7 821D435a 60°46'13" pl Andesite 2.56 25.9x10-11 96.7 69.0+2.1 4 o Ly
o i D 13.35 8.595 0.035 6.32 25.6 68.0+2.0 0 10 20 KILOMETERS
159°06'26" WR (Kvk,) 151 15.8 x 1011 909 714421 4 16 HIARRLIE 165093:7?(;’3" kil (l?i::; 48 ? ¥ , : :
8 82JD450B 60°35'02" WR Rhyolite 4.159 35.8x 10-11 855 59.3+1.8 4 o .
o ‘24" w d 7.156 8.146 0.0130 16.6 552 743422
160°1617" bt (TKer) 8332 76.2x 10-11 67.4 62.5£1.9 i EhgEl ;‘5093397,23‘2,, R A‘;l:l‘)‘e
s RiBeI s - Semmeiemhir 0D 0000722 ppm e e . 18 8TATH51 60°1629" bt Gramice 4.436 0.126 0.00265 126 825 69.8+2.1
160°18'48 (MzEzb) byt o8 (Kick)
(a) Abbreviations: bt = biotite, hbl = hornblende, act = actinolite, pl = plagioclase, WR = whole rock. 1 ST e % P — baces 00102 s 962 b
(b) Decay Constants: Ag= 4.92x10-10 year1 (5 s =
Ae= 0.572 x 10-10 year-1 i)
'= 10 1
e e 20  88AMLI2  60°34'32" pl Andesite 51.20 1397 0.1663 226 6.16 59.5+12.3
40K/K = 1.167 x 10-4 atom percent. 160°3536" (TKes)
(c) Analysts: (1) Nora Shew, (2) Marvin Lanphere, (3) Marvin Lanphere [Wilson, 1977], (4) Don Turner [Robinson and Decker, 1986}, (5) Krueger Enterprises, Inc.
(89 gl RIVIGER. Wmicen ekl LAD: (a) Abbreviations: bt = biotite, hbl = hornblende, pl = plagioclase, b = riebeckite, WR = whole rock.
* Corrected for 3Ar decay, half-life = 35.1 days.
** Subscripts indicate radiogenic (R) and calcium-derived (Ca) argon.
. g # sample analysed by laser fusion.
Table 3. U-Pb zircon ages for Bethel and southern Russian Mission quadrangles, southwestern Alaska
[analyses by Joe Wooden]
Map Sample Latitude, Lithology Age (Ma)
No. No. Longitude (map unit) (upper Concordia intercept)
21 88ATF24d  61°0928" Granodiorite 104-129
159°49'18" (Kinc)
22 87ASB125b  60°17'59" Trondjheimitic gneiss 2070+16
160°20'02" (Xo)
60°
23 88ML22b 60°05'35" Granitic gneiss 2040174
160°36'00" (Xo)
: : ; . eI EXPLANATION
= M les, southwestern Alaska
URANIUM-LEAD ISOTOPIC DATA FOR ZIRCON SAMPLES Table 4. Apatite fission-track cooling ages foE All:;lheslecsm: sJooz:]t:eern Ra;ls.sitan ission quadrangles, southwestern
s - Surficial deposits (Quaternary) undivided LR Swift Creck volcanic field (early Tertiary and (or) Late Cretaceous)—Calc-alkaline andesite flows
ic rati i 5, DY d breccias and rhyolite ash-flow tuffs
At tiosS Apparent ages# Measured ratios SRR and breccias and rhyol
omic ratios PP A 8 Map Sample Latitude, Lithology Elevation N ps (Ny) pi (Np pD (ND). P(x®% r Ny/Nitlo Pooled age PLUTONIC ROCKS -
6crm-2) 6com-2) -2) atl
Samale o il S 20%pb 207 207py 2-23—8—06% 207—23—5—% Wszb m—Z%Pb 208y i No. Longltude (map uniD @ (e (e - {mean retio) Hete Early Cretaceous plutons (some units may be Jurassic or Late Cretaceous) SEDIMENTARY ROCKS . .
(fraction no.*)  (ppm) (ppm) B8y By 206py, U U Pb P 206p, 5 . (west of Sawpit fault) e Kuskokwim Group (Late Cretaceous)—Shallow- to deep-marine sandstone, shale, and minor
24 88ML22b 60005'35" Granite gneiss 1,750 19 0.2071 (347)  0.6224 (1043) 1.150 (5214) 83.0 0974 0.33310.021 66.614.6 conglomerate
i 160036'00" o e Plutons indicated by number:
(R L 127 GWcs 41805 0'(:)488;9 e R . 1 1. Nyac, 2. Bonanza Creek, 3. Sawpit , 4. Fox Creck, 5. Slate Creek, 6. Dry Creek, 7. TERRANES
1642 e 42" ; . 1235404 47,516 = i i i i ; : o o :
(NM63-102) 631 108 01642 10989 04853 1459 .14329 2 BRI 600901070.4 - Sage 2,600 o o R B +69 Ewiois ot Lifile Toutgi Rver Nyac terrane (Early Cretaceous? and Jurassic)—Volcanic, volcaniclastic, and plutonic rocks of
105.0 1059 1250 N v volcanic arc afffinity
. ' : Late Cretaceous to early Tertiary plutons
oase02) LR R S oD 60005'18"  Sandstone 1287(40)  03410(106) 1380(S618) 522 0741 037740070  90.5£17.0 : ,
107.7 1089 1290 @ Pirghne 159016108 s Ll < ey e e (mostly east of Sawpit fault) W Goodnews terrane (Mesozoic and Paleozoic)—Structurally disrupted assemblage of metabasalt,
(M102-163) 461 84 01696 11282 .04824 740 17386 i Plutons indicated by number: % argillite, chert, marble, and minor clastic rocks
1084 1085 1112 27 89AIM34  60003'17" Sandstone 700 21 0.106 (60) 07228 (392) 1.113(5214) 731 0713  0.159+0.022 29.744.2 -] 9. Shining Dome, 10. Mt. Plummer, 11. Marvel Creek, 12. Fisher Dome, 13. Loco Creek,
87ASB125b 159015'28" RBm S 14. Cripple Mountains, 15. North Fork, 16. Aniak Lake, 17. Gemuk Mountain, 18. Crooked Togiak terrane (Early Cretaceous to Late Triassic)—Volcaniclastic and minor volcanic rocks of
(+102) 343 127 034209 59657 012648 1897 1971 2050 10870 0.1276 Mountains, 19. Canyon Creek, 20. west Canyon Creek , 21. Eek River volcanic arc affinity
(63-102) 278 105 0.35089 6.1470  0.12706 1939 1997 2058 16230 0.1215 VOLCANIC FIELDS
(-63) 240 93 035886 62913  0.12715 1977 2017 2059 12660 0.1322 N, Number of individual crystals dated; ps, spontaneous track density; N5, Number of spontaneous tracks counted; pi, induced track density; N;, Number of induced tracks counted; pD, 573959 Nukluk voleanic field (Eocene)—Alkalic rhyolite and ¢ flows, and rhyolitic ash-flow tuffs W Tﬂéﬁlclrﬂ: tcel;rsa:: r(ol\::[le(tzozrmclilantg I;Iz:l:(l)s:rlg}e—SlruClurallly disrupted assemblage of volcanic rocks,
bt track density measured in external mica dectector adjacent to SRM612 dosimetry glass after irradiation; ND, Number of tracks counted in determining pD; r, Correlation coefficient PP & 2 » LTI,
g; lggz ;::2 g;i:g?) 23973 gigg i;% Eg(l) ig;: ;;32 g ig; between individual crystal spontaneous and induced counts; P(x?)%, Chi square probability; N/N;+10, Mean ratio of individual crystals Ny/N;tone standard deviation); Pooled age-
’ ’ ’ ’ alculated usi 1 i and 350 zeta; is one standard deviation. v > 4 Eek volcanic field (Paleocene and Late Cretaceous?)—Calc-alkaline andesite and dacite flows; : N PP T . .
D 386 122 028387 48445 012377 1611 1793 2011 1715 0.1470 calculated using sample ps/pi an: Zeb Emornene s fae caboiiinte st i aits Kilbuck terrane (Early Proterozoic)—Amphibolite-facies orthogneiss and paragneiss
* All fractions are nonmagnetic splits at 1.7 amps on a Franz Isodynamic separator; sizes are in micrometres; 88ML22b is a 1 Kipchuk volcanic field (Late Cretaceous)—Calc-alkaline andesite flows and wff; subordinate
bulk-size fraction split into increasingly more nonmagnetic fractions. . ol thyolite domes Contact
+ Concentrations for total element determined on split of dissolved sample using a mixed 235y-208pp spike.
g : 206 04 . . .
S Corref:ted f<.>r analyth.il. blank of 0.3 ng Pb and 0.01 ng U and common Pb by using measured Pb/z lf‘b . Pge— Tulip volcanic field (early Tertiary and (or) Late Cretaceous)—Calc-alkaline dacite and andesite o
and Pb isotopic composition from Stacey and Kramers (1975) for an age of 2,100 Ma; measured Pb isotopicratios corrected for o flows, pyroclastic rocks, and rhyolite domes /. Fali dtiel Whers el

0.10 percent per mass unit fractionation; all isotopic ratios measured in static mode on a multicollector Finnigan-MAT
mass spectrometer in the Pb lab at U.S. Geological Survey, Menlo Park, California.

# Calculated using the decay constants and 238(J/235U recommended by Steiger and Jager (1977).

Ll Figure 1. Generalized bedrock geologic map of the Bethel and southern Russian Mission quadrangles, southwestern Alaska,

emphasizing pre-Late Cretaceous terranes, Cretaceous and Tertiary plutonic bodies (numbers refer to pluton names in explanation),
and Late Cretaceous-early Tertiary volcanic fields.
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